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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PURPOSE: To provide an easy-to-watch organic EL element by keeping 
reflected light from a rear cathode, so as not to be transmitted outside via 
the installation of a circularly light-polarizing plate on a transparent electrode. 
CONSTITUTION: An ITO film is formed on a glass substrate 3, and a desired 
pattern is applied to the film, A transparent electrode 4 is thereby formed. 
Thereafter, an electron hall injection layer 5 is deposited on the substrate 3 
and, then, a luminous layer 6 is deposited thereon. An electron injection and 
transport layer 7 is, then, deposited on the luminous layer 6. At this stage, a 
vacuum condition is eliminated and a deposition source for both silver and 
magnesium is prepared. Then, a bath is again evacuated for the co-deposition 
of silver and magnesium, thereby forming a cathode 8. The organic EL element 
so formed iis taken out from the vacuum bath, and sealed whenever necessary 
for the prevention of deterioration. Then, a circularly light-polarizing plate is 
bonded to a linear polarizing plate 1 , so as to keep the optical axis of a phase 
substrate 2 at 45 degrees with the polarization axis of the polarizing plate, and 
the product so prepared is bonded to the substrate 3. 
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* NOTICES * 

JPO and NClPi are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



ECIaim(s)] 

[Claim 1] Organic electroluminescence devices characterized by installing a circular polarization of light 
plate in a transparent electrode side in the organic electroluminescence devices by which the organic 
thin film was pinched by inter-electrode [ of a couple at least with transparent one side ]. 
[Claim 2] ** at least — a transparence base, an anode plate, an organic luminous layer, cathode, or ** - 
- at least — a transparence base — an anode plate, a hole-injection transporting bed, an electron 
injection transport luminous layer, cathode, or ** — at least a transparence base — In the organic 
electroluminescence devices constituted at least in order of a transparence base, an anode plate, a 
hole-injection transporting bed, an organic luminous layer, an electron injection transporting bed. and 
cathode an anode plate, a hole-injection transport luminous layer, an electron injection transporting bed, 
cathode, or ** — Organic electroluminescence devices characterized by forming a circular polarization 
of light plate in the front face of an anode plate side transparence base (they are an anode plate and an 
opposite hand in the front face of a transparence base). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the organic electroluminescence devices (it is written as 

an organic EL device below) used for the flat-surface light source or a flat-surface display. 

[0002] 

[Description of the Prior Art] According to the 25th volume 773 pages of Japanese journal OBU applied 
physics (1986), the applied physics Letters 51st volume 913 pages (1987), JP,57-51781,A public 
relations, JP,59-194393,A public relations, JP,63-264692,A public relations, the JP,63-295696,A public 
relations, etc., generally, an organic EL device is made as follows. A transparent electrode (ITO) is 
formed by the approach of vacuum evaporationo, a SUPPATTA ring, etc. on transparence insulation 
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substrates, such as glass and a resin base, subsequently, poly mol FIRIN represented by copper phtalo 
SHINIAN, N. and N' - diphenyl-N and N' — the - screw (3-methylphenyl) -1 and T — a layer with a 
thickness of 1 micrometer or less is formed by the approach of vacuum evaporation© and others, and let 
triphenylamine derivatives, such as the - biphenyl -4 and a 4 diamine, 1, 1 '-screw (4-G Para- 
tolylamino phenyl) cyclohexane, be hole-injection transporting beds. Next, on this hole-injection 
transporting bed, a luminous layer with a thickness of 1 micrometer or less is formed with organic 
fluorescent substances, such as a quinolinol complex, a tetra-phenyl butadiene, and a quinolinol complex 
that doped Quinacridone. Furthermore, electron injection transporting beds, such as an OKISA diazole 
derivative, are formed by the thickness of 1 micrometer or less if needed. The laminating of simple 
substance metals, such as magnesium aluminum in JUUMU, or magnesium and silver, and the aluminum 
magnesium alloy is carried out to the last by the approach of vacuum evaporationo and others, and an 
electrode is formed. Thus, an electron is poured into an organic layer for an electron hole from cathode 
from an anode plate, the organic substance emits light by recombination of an electron hole and an 
electron, and the made organic EL devices are 10,000 Cd/m2, when a transparent electrode is made 
into an anode plate and the direct current voltage of 3-20V is impressed by using magnesium etc. as 
cathode. The above brightness has also been obtained and the intensity level utilizable enough as a 
display device or a component for lighting is reached. However, since the thickness of the organic 
compound used for an organic EL device is very thin, outdoor daylight reaches even to a cathode on the 
back. The electrode surface formed by vacuum evaporationo etc. is dramatically smooth, and a mirror 
plane. Therefore, since an external scene is reflected to a component and an external scene and a 
display lap by the reflected light from the electrode of the light from the outside, there is a fault which 
will become very hard to see. 
[0003] 

[Problem(s) to be Solved by the Invention] It was made in order that this invention might solve the 
above-mentioned trouble, and as the light reflected from the tooth-back cathode does not come out 
outside, it is made for the purpose of offering a legible organic EL device. 
[0004] 

[The means for solving invention] namely, this invention — ** — at least — a transparence base, an 
anode plate, an organic luminous layer, cathode, or ** — at least — a transparence base — an anode 
plate, a holeHryection transporting bed, an electron injection transport luminous layer, cathode, or ** — 
at least — a transparence base — In the organic EL device constituted at least in order of a 
transparence base, an anode plate, a hole-injection transporting bed, an organic luminous layer, an 
electron injection transporting bed, and cathode an anode plate, a hole-injection transport luminous 
layer, an electron injection transporting bed, cathode, or ** — It is the organic EL device characterized 
by forming a circular polarization of light plate in the front face of an anode plate side transparence base 
(they are an anode plate and an opposite hand in the front face of a transparence base). 
[0005] Drawings (1) are a circular polarization of light plate, a transparence substrate, an anode plate, a 
hole-injection transporting bed, an organic luminous layer, an electron injection transporting bed, and the 
example constituted in order of cathode as an example of representation of the organic EL device 
concerning this invention. The circular polarization of light plate consists of a linearly polarized light 
plate and a phase contrast plate. The circle deflection of clockwise twining and counterclockwise twining 
can be acquired by leaning **45 degrees of angles of the deflection shaft of a linearly polarized light 
plate, and the optical axis of a phase contrast plate to make. The description of a circle deflection is 
that **** of a circle deflection changes by reflecting. That is, it becomes a **** deflection by reflecting 
a **** deflection, and a **** deflection will turn into a right deflection, if it reflects. Carrying out 
incidence from the outside, it becomes the circle deflection of the right or the left, it is reflected by the 
metal electrode on the back, and the light which passed the circular polarization of light plate advances 
toward the component exterior, however, **** of the light which carried out incidence, and an opposite 
direction — — **** — since it is and a circular polarization of light plate does not let the 
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reflected light pass, the scene of the exterior by echo will not be in sight. 

[0006] When not installing a circular polarization of light plate, since it is reflected as it is and an 
extraneous light goes into an eye, an external scene will be reflected as it is. When a pattern display is 
carried out with an organic EL device as a result or it indicates by the matrix, the scene of a display and 
the exterior laps, and a display is dramatically hard to see. However, if a circular polarization of light 
plate is installed like ****, in order that a circular polarization of light plate may cut the reflected light 
by the cathode, an external scene disappears, and only the pattern which it is going to display with an 
organic EL device will go into an eye, and can use it as a very legible display device. As for the maximum 
front face of an organic EL device, at this time, a display comes to look well further by performing non- 
glare processing currently performed in the liquid crystal display. 
[0007] 

[Example] Hereafter, the example of the organic EL device of this invention is explained according to 
drawing (1). An ITO thin film is attached to a glass substrate (3) by the approach of vacuum 
evaporationo or others, desired patterning is performed, and a transparent electrode (4) is formed. This 
substrate is often washed, and it installs in an after [ desiccation ] vacuum tub, and is a copper 
phthalocyanine as a hole-injection transporting bed (5) 1000 It vapor-deposits and, subsequently is 8- 
aluminum kino rate as a luminous layer (6) 500 It vapor-deposits, further — as an electron injection 
transporting bed (7) — 2- (4'-t-buthylphenyl 9"5-(4 -biphenyl)- the 500 vacuum evaporationo of 1 , 3. 
and 4-OKISA diazole is done.) A vacuum is broken here, the source of vacuum evaporationo of silver 
and magnesium is prepared, and the inside of a tub is again made into a vacuum. Vapor codeposition is 
performed using the evaporation rate of silver and magnesium as 1:10, and cathode (8) is formed. Thus, 
the created organic EL device is closed in order to protect degradation from the inside of a vacuum tub 
ejection and if needed. In this condition, since the thickness of the vapor-deposited organic material is 
thin, the metallic luster of cathode is in sight as it is. Therefore, the component has become like a mirror. 
Next, although a circular polarization of light plate is installed, a circular polarization of light plate is a 
linearly polarized light plate (for example, made by adhering or pasting up the optical axis of a phase 
contrast plate (2) (for example, phase contrast plate SEF[ by Sumitomo Chemical / Co., Ltd. / Co., 
Ltd. ]-057M grade) on the polarizing plates (SG-1812AP etc.) (1) by Sumitomo Chemical [ Co., Ltd. ] Co., 
Ltd. with a binder or adhesives, so that the polarization shaft of a polarizing plate and the include angle 
of 45 degrees may be made.). Thus, the created circular polarization of light plate is adhered or pasted 
up on a glass substrate (3). Thus, by installing a circular polarization of light plate in the glass substrate 
front face of an organic EL device, the reflected light from a tooth-back metal electrode was 
intercepted, the external scene could be prevented from being reflected, and the component very legible 
even place [ bright ] was able to be obtained. 
[0008] 

[Effect of the Invention] As explained above, with the flat-surface light source and the light emitting 
device for a display, it is very useful, a display becomes very legible, the fault of the conventional 
organic EL device can be compensated with the organic EL device of this invention, and the industrial 
utility value is high. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram of an organic EL device. 
[Description of Notations] 

1 Linearly Polarized Light Plate 

2 Phase Contrast Plate 

3 Glass Substrate 

4 Anode Plate 

5 Hole-Injection Transporting Bed 

6 Luminous Layer 

7 Electron Injection Transporting Bed 

8 Cathode 



[Translation done.] 



-5- 




(.is>n^mmfrf (jp) 02) ^ ^ i^p ^ ^ (a) {nmmum&as^ 

#0i¥8- 321381 

{43)4«iB ¥J«8^(1996)12^3B 

(51) Intel.' i»3iJia# /?l*3SEjg»^ F I Sffi^^ffiBf 
H 0 5 B 33/14 H 0 5 B 33/14 

C0 9K 11/06 9280-4H C0 9K 11/06 Z 



m^ta. ms^ m^m<D9L2 fd 3 h) 



(21)ffl«#^ 


^077-152139 


(71)IUIPA 


000002071 










(22}tftiBB 


s|ef«7^(1995) 5 ^260 




;*:Baff:*:IE*JbK«f ±ft 3 TB 6#32^ 






(72)|glW# 
















(72) IBM* 










#^if ij^^m^iREC2:,iui>rio# 2 ^ 






(72)feW# 










#^;iim«Sr^^tR^z:.^>>rio# 2 # 






(74)«aA 





(54) 



(57) mm 

[mm a**^'^B<, viSTts^T^-f xyv-fffl^ 



< 8 

< 7 

< 6 

-e 5 

< 4 

-J 3 

* 2 

t 1 



4$ga¥8-321381 



m. ^m^rzit®(i^t£< thmmmm. mm. jetlsa 

mmmm. mm. lEK&xmm^^m. n^&xmm 
m. mm^rc[t®{}^ti< thmmmm. mm. jEiimx 
mmm. mmmytm. m^mxmmm. mm(Dm-cmsSi 

mmmommtsmmtKMm) (Dmmizpiim^m^m» 

[0 0 0 1 ] 
[0 0 0 2] 

' y':f^-{ ]iy^i^yi77.m2 5#7 7 3H 
(1 9 8 6^) , TT'^'f H • y^z^yi^T. • U^'-X 
^51#913H (1987^) > m^SB 5 7-517 

8 1 ^jKm. m^m 59-194393 mi:^. !^mm 

63-26469 2mKn. #0189 6 3-295696 

mi:mm\z^n{-£. -^mizifA(D^o\zLri^ibn 
-So iiy7.^m^Mmm(Dmmmm\imm±\zmm'^:^ 
yny^o>ifm(D:^m\zj:Kimmmm (ito 

7^"J>?®, N, N' ->'>'xn;U-N, N' -t*7. 
(3-^9-)Vy:ii-)]^) -1, 1' - t"7x-;i.-4, 
4' -v75>-^l, 1' -b'X (4-v-/'^^-h'J 

5>K2gft:^^»-?-c7)(i!iw*^{c<J:f3ff$ 1 wmJ!il,T© 

•5, ^'iiZ'2^m\zi^^\^x^^D-i^7V-)mm^m<Dm 

SrUffit Vi/:?ix"i7A^^lt® t LT 3 ~ 2 0 V© 

mmm&^wm-t^t. mmi}^^iEK^^. mmfj^im^ 
^^^m^Miz^x-^n. iEKtm^(Dnfi^'^izxo^m 

m^m^LlO, 0 0 0Cd/m2 JBA±cr))^S^»S:i 



(2) 

2 

tz.m-DX. ^^t^^(D%(J:>m&i)-^^(r)K^^\z^y) . ^ 

fc 8?) fc:#^^ td^ H < I. i t) o S ^^-^Ti^ ?) . 
[0 0 0 3] 

[0 0 0 4] 

[^Bj^«si-r^fc«?)w^^5] r?j£*5^*^Bj«. ®/> 

fs.< hL^'&mm^. mm. lE^'&.xw-^m. m^ax^ 
^m^fz\'m'pu< i^^mm^^. mm. ie 
?LaA^i3i^7t^.' s^^aAiiMS. ^m^tz.\t.(§)'>u 
<b.^mm&^. mm. lEii^ximm. ■^m^%m. 
20 w^^xmmm. itis©MiT'i#fiK^n^w«EL^i^t 

flJ) ©SiiicHffl^tiS&igtt^Jit^^fmt-r^^SIE 

[0 0 0 5] m (1) «*%BJ(C«St)^*^EL^^cD 

^^cS^»J^:UTRii7ts. sbjsis, mm. lEjiaAttiS 

<£±4 5° ffllt'5);it{Cd;D;&##t5it/^£#^«R{i 

b. AWbfc7ttSM;&(^i]<DR^HllR]^^t-z>Tti-5©-e, 

[0 0 0 6] R<l7t1g^^fibfj:l.iJi-&tC«. 
40 ^®S*RW;^nTaicA-2>fc«e)lcngB®ftfeA^-^©^ 
*3^oTb*5. -?-Oi^**^EL^^T/1^->«* 
^X^tzV). •^Vnv^y.Wi^^\^tz.'^'^\z^7r^iz^%(D 

< R <l7fe« iSa-r ^ <!: It «® =fc -& S it 7t ^ R Mt^^ 

E L«^T«*b J; 5 <l:-r-l»''?:?'->«^*^'B ICA^ ;i 

tc*5 liTfif^DnT -5 y > Tiaa^js-r t {' i 

50 $e){C«^*iS< J.ASJ:5lC/<tS. 



4% §§¥8-321 381 



(3) 

3 

[0 0 0 7] 

(1) \zi.itt)^r>xmm^^. (s) izmm 

=i>-^^mvmmmm (4) ^mhtr^o z(Dmm^^ 

(5) i:bT^:73'D->T::i>S:l 0 0 0 ^«b, J*: 
ViT^Ttl (6) tUTS-TJUS + y l/-h€:5 0 0 
^«T^c $ e tC«^^aA«5ji)i (7) iUT2- 

(4* - t-:/5^;P7xn;i/9-5- (4" -b'7x:i lo 
;W -1, 3, 4-:t+-9-v7^/-;USr5 0 0 ^Iff 

m&^i : 1 0 tLx^mm^^n^^^mm (s) ^j^is-r 
<bmDtiiL. '^-m^zfBCT. 9sit^^<yz)sbizm±^-r 

<D^t\zf3.^r\,^^o '^iznm9tw.^mm.-r?><DX'$>^ 

tt»!<i7t« (SG- 1 8 1 2AP«) (1) iz^mm^^ 
mmmx'&mmm (2) (^aj^^fts^t^^xii «*) 

S!fi[*iM^fiS E F - 0 5 7 M^) ©Jtttl&<i^««<i7t 



4 

iJ^xm^ (3) HJte«*siiti««-r-5. ;ioJ:^i: 

[0 0 0 8] 

[^^®xll*] e;l±iJJl3^LfccJ;-5fr*^?^cDW«EL^ 
[lllMWffiWiUisj] 

imi] mmELm^<Dm^mx$>^o 

1 ifi^{B7^« 

2 {4tlM« 

3 :^;5XSS 

4 mm 

5 IE7LaA$ijig 
6 

7 m^^axiisii 

8 its 



[01] 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the appUcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR STOES 

□ FADED TEXT OR DRAWING 



-^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




